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^ (54) Tide: NOZZLE REFRACTORY FOR CASTING BEING REDUCED IN DEPOSITION OF ALUMINA 
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(57)^bsbact: A nozzle refractory for casting comprising a refractory aggregate which contains 20 mass % or more, relative to the 
total composition, of a CaO component and 10 mass % or more of a clinker containing CaO as a mineral phase, wherein the coating 
Him of CaCOj is formed from at least a part of CaO exposed on the surface of particles of the clinker containing CaO as a mineral 
phase. CaC0 3 , which forms a film, is decomposed by heat to release a C0 2 gas, which makes an operating surface smoother, resulting 
in no deposition of a metal and thus in the successive supply of CaO to the alumina deposited on the operating surface, which leads 
to the prevention of the deposition of alumina. The refractory is also effective for preventing the hydration by a hydrolysis reaction. 

(57)g*5: l§fi£fc±tt-eCaOfi£#£2 0M*%JiUl#*U ffifefg t L X <D C a O £ U 1/ * 

iT7 , ^l^ Xls ^ Ca ° il >^< £*&H©-SPICCaC03©£&*<ff2j£S*.TlX'S 0 £K£flSfi!c 

BEST AVAILABLE COPV 



ffcc'ti FCV< - 28 J Ah 

CT/JP2003/010474 

1 

§j§ if 
:*-tt*&«nw*r Straus y x;nfiktt 

<*M*F«9K:flfcDii^nTtf ;v<h&5o tot, # x cd^^^-sk: u 

tt, ^Bg6 1 - 4 4 8 3 6^i[lH #f UfcTJ^tttlW© 



WO 2004/018126 




WO 2004/018126 




"CT/JP2003/010474 



2 



- 5 9 4 4 Z.<Dmik®j±<Dtc®C aCOa^ttftbtiM 

^ut^l^^ntl^^, CaCOam ff*#$¥T3 ^tTMtC^ 

±<Dmmm&m&:irz>*><D-{:\ mmm^(D7)v^'rHm\zMT^m.nrz.^i 
7)v^j- &ttm LTv^ci a^j bj u . z\ <d * ? lt^z> mm 

20 <^5utMl/fc, 

^BfC^ttSUTVi^C aO©IIOi!»5:< — g&£C aCOsi 



WO 2004/018126 




'CT/JP2003/010474 



3 



visit)* * *mmz&zmmm ; X)vm'xm<D&mz. attift-ec 

aOJ&#£2 ost%^±tt t, fro, m,mmtVT(DC aO£#t?^ 
IOC aO^ltlilTV^i®0^< <ht>— §|5£C aCOBitSIt 

\z «k £ f^ffl & fc t m m T £ o 

10 ^^itajf*. 

CaCOs -> CaO + COa 

4A1+3C0 2 -»• 2A 1 2 0 3 + 3 C 
15 CaOtg*UTfii9ll«*4filit5C:tC < koT 

5fcfcigtffc!|#W¥l 0 - 5 9 4 4-Sf2tfRfCfB«0D«fc"5K:, C aCOs&ft 
25 CaCOsMStSCtT?, 7K3ftlRJiSJC«ksmft;l»ihS6* ! b^&nSo 



WO 2004/018126 




CT/JP2003/010474 



4 



10 07^#ftb&^C a Z r 0*2 U >*-^CaO • S iO^'J 

15 <<hfeS®0— BPfc, C a C03©&lltl£^j£"r5 ^T©^jSfe*« 

(D ffl&ft&, C0 2 »iI4"T3 0 0-8 5 0Wmmm-?Z>fr. 8 5 
Ot^i^S^TMIUm ^a»T?3 0 0- 8 5 OtOFI^C 

20 © IflOMbfct, SIC0 2 f l^^TS 0 0- 8 5 0"C©M 

U >*-SBi© C a C OsOJP^tt, 0. 0 7 — 7 £i m<Z>f5BT&n& 
#5893©BW£SSb#*. $?£b<te0. 1-5 AimTfeD, 
ElJPteO. 5-5tfmTS5. 0. Um^lTttWiaotit;?. 
25 C0 2 f«<, «irate£j£t-£7;PS^J&*^fc<fc£. mik&j 
±<Dm&fr*>'b0 . Um*SlttM* t /hS<^5* J , SffiO. 0 7 Aim 



WO 2004/018126 




'CT/JP2003/010474 



O^C0 2 ^Stl.^ B#|BK C0 2 «^K:J;oTWfiE*rS2:t*«Rr 
5 fgTr&& 0 

cacosH»9 o ot;&±T#ftrf yxjv©fitgg^9 o o 
& 3 Wtettd* & 3 o c ©Mf tlx \$mikffi±M £ M b T43 t* tf & . 

T*»»ififflW^«©»*i:»j»r*®^©aiffl3^«P*b<, i*i?LS&EiW 

15 *:$j^if A • gfiti&ns. 

ffcl b T V> 3 ft & C a C O 3 $HS¥«©3fcft£ft;a* & £ ^ o 



WO 2004/018126 




CT/JP2003/010474 







O 
CO 


o 

CO 


o 

CO 


o 

CO 


r-s 


c- 


<3 


o 

rH 




o 

CO 


o 

CO 


o 

CO 


o 

CO 


o 
*F 


LO 


o 


o 
o 

rH 


m 


in 


o 

CO 


o 

CO 


o 

CO 


o 

CO 


o 

■hp 


CO 


o 


o 

o. 

rH 




o 

CO 


o 

CM 


o 

CO 


o 

CO 




T-H 


o 


o 
o 


CO 


o 

CO 


o 

CO 


o 

CO 


o 

CO 




LO 

o 


o 


00 

cn> 


CO 


o 

CO 


o 

CO 


o 

CO 


o 

CO 


o 


r-H 

o 


o 




r-H 


o 

CO 


O ' 
CO 


o 

CO 


o 

CO 




o 
o 


< 


CO 




rH 


o 

CO 


o 

CM 


o 

CO 


o 

CO 




o 


X 


o- 




LO 
CD 

s 


» — *» 

Y- 

-A 

m 

B 
1 

a 

• 


zs 

e 

5 

1 

*N 

5s 
_c 

V- 

a 


V- 

s 

B 

ci 
1 

5s 

v- 
r>- 
a 


mil 

3 

t& 
m 

M 

o 
u 
G 
■B- 


s 

AS 

« 

o 
o 

CO 

o 


■* 

lit 


s 

s 

AJ 


E <1 


a S <□ H m " 


E W ^ 



u 
-H 

X 



© 

tin 
I 



O 



WO 2004/018126 ^ ^»CT/JP2003/010474 

7 

si^tg^t, mmvmmrt'C tut, ^a:/-;i/m^i^ 

^JnbT^— ^^bfelB^Sr^^JEl 0 0 0Kg/cm 2 (lTC I P 
U 1 0 0 0 , CT3l7C^Efc£fTofco 

^^5l#JitfT#^S^Mbfc. ^1 fc:feV>T, ftVi-^y 

C a COsCP^te^JM 1 tH»J7©HJI0. 0 7 /tm*itf7 /zm*I 
•t©<FTlRJS0. 5~5 /im(DM3~6^#l;Mt$ofc, 

;i/$^-^<DC aooftMii$nt7JHt©#t?5Wet5. £ £ 



WO 2004/018126 



8 



CT7JP2003/010474 



WO 2004/018126 




'CT/JP2003/010474 



it 3& <d m m 

2. CaCO s CDM(DfW0. 1 3&>e> 5 umT?&2>m&<Dffimf&lM\Z 



INTERNATIONAL SEARCH REPORT 



InternatJMr application No. 

PCT/JP03/10474 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B22D11/10, B22D41/52, B22D41/54, C04B35/06 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED _____ 

Minimum documentation searched (classification system followed by classification symbols) 



— v ^ V j ........ w tivu J WJUOOIXIWUVLVU OJT UIUUIO; 

Int. CI 7 B22D11/10, B22D41/52, B22D41/54, C04B35/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kokai Jitsuyo Shinan Kbho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 7-40015 A (Shinagawa Refractories Co., Ltd.), 

10 February, 1995 (10.02.95), 

Fig. 1(a); Par. Nos. [0011] to [0026] 

(Family: none) 

JP 61-256961 A (Shin Nihon Kagaku Kogyo 

Kabushiki Kaisha) , 

14 November, 1986 (14.11.86), 

Page 2, upper left column, line 14 to upper 

right column, line 3; page 3, upper left column, 

line 12 to page 8, upper left column, line 13 

(Family: none) 



1,2 



1,2 



fx] Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority ciaim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



"T* later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

tt & n document member of the same patent family 



Date of the actual completion of the international search 
08 December, 2003 (08 . 12.03) 


Date of mailing of the international search report 

24 December, 2003 (24.12.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA7210 (second sheet) (July 1998) 



INTERNATI' 



SEARCH REPORT 



Intern3I^H application No. 

PCT/JP03/10474 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 4-28462 A (Harima Ceramic Co., Ltd.)/ 
31 January, 1992 (31.01.92), 

Fig. 2; page 7, upper right column, line 19 to 
lower left column, line 9; page 6, upper left 
column to upper right column 
(Family: none) 

JP 6-247767 A (Shinagawa Refractories Co., Ltd.), 
06 September, 1994 (06.09.94), 
Par. Nos. [0004] to [0005] 
(Family: none) 



1,2 



1,2 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



/JPO 3/1 0 4 7 4 



a. «n<BjRi-s£*«>&gi (smmnm (ipo ) 

Int. CI 7 B22D1 1/10, B22D41/52, B22D41/54, C04B35/06 



m&*ftoit&m$m (mm<&$&m (ipo > 

Int. C1 T B22D11/10, B22D41/52, B22D41/54, C04B35/06 



B*mmm%im-Q:m 1922-1996^ 

a*m4zMmmm^4km 1971-2003^ 

B#HS^Hfll$rJfe2Mi& 1 994-2003^ 

ttmmmmm&m&m 1996-2003^ 



iraSt'tffl Lfct^r-^"<-^ WHEfcftffl Lfcfflfif) 



JP 7-40015 A(fi,Jlie*Et!|c^tt), 1995.02.10, 
Ml (a) ®^.t^0011-0026ffl| (77^U^4U 

JP 61-256961 AGWH*fb^X|W*^tfc) f 1986.11.i4, 

^3M^±ffilBl2tT-|l8Kfe_h^mi3^T(^ r 5 JJ -ft U 

JP 4-28462 A(A9Tt75?^«^irtfc), 1992.01.31, 



1,2 
1,2 

1,2 



1J C«©aE*fct30RiSJII*4lT,-CV'»S. 



TYj «McH5i©*>«3t»T?fcoT, SiXtiiClK 
-ho^i;^. toll ^ffeSll^tt 

J; o Tit^tt*5 ft v % t # £ h ii 5 % <£> 

r&j m—^T^ h 7 r 5 y — 



0 8. 12. 0 3 



24.12.C 



B^IS^fiF^ (I SA/J P) 
S-ffiS-S- 100-8915 
Wdfft ffl EgJ^HHT |4S3f 



4E 



8 7 2 7 



^- 0 3-3581-1101 



3 4 2 3 



CT/ISA/2 10 (12^) (1 9 98f7^) 



H 

SBSSSSSi^P lM$f ^/JP03/1 0474 










A 


JP 6-247767 AGBJH ejHE^t), 1994. 09. 06, 

fgooo4-ooo5«i r ^ y — ft D 


1,2 



iSlPCT/ISA/2 10 (3S2-<— i*Z>i^#) (1 99 8¥7fl) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



lid BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




